In situ generation of a bisubstrate analogue for protein arginine methyltransferase 1.
Protein arginine methyltransferases (PRMTs) are (S)-adenosylmethionine (SAM)-dependent methyltransferases that catalyze the post-translational methylation of Arg residues in a variety of different proteins involved in transcriptional regulation and RNA splicing (e.g., histones H2A, H3, and H4). Herein, we describe the use of an N-mustard, 5'-(diaminobutyric acid)-N-iodoethyl-5'-deoxyadenosine ammonium hydrochloride (AAI), to generate a bisubstrate analogue inhibitor of PRMT1. Using the approach outlined in this communication, it should be possible to generate bisubstrate analogue-based inhibitors of PRMT isozymes that are potent and highly selective for a particular isozyme. The fact that PRMT1 catalyzes AAI transfer is also significant because with appropriate modifications (e.g., functionalization with pendant azido or alkyne functionalities) this compound could be used for proteomic applications to identify novel PRMT substrates.